ABSTRACT
where B k is Boltzmann constant, T is absolute temperature, η is the solvent viscosity, r 95 is the bead radius, and L is the rod length.
96
To test the slender-body hydrodynamic theory, we measured the axial rotational 
121
The above evidence strongly suggests the validity of previous hydrodynamic dissipation 122 model.
123
To claim high precision in our axial rotational diffusivity measurement, we , where z is the particle center of mass deviation from the long axis.
132
We use the theory for straight rigid rods that does not take into account the kinks with O t π τ . We reduce this underestimation to less 139 than 1% by limiting the time scale plotted to be less than 5% of the relaxation time scale.
140
As seen in Figure 3d , the MSD vs. time curves are straight within 0~5s timeframe
141
(relaxation time 200~1000s). Error (4) is due to the assumption that both centers of mass 142 of the particles (left and right in Figure 2b ) next to the kinked particle (top one in Figure   143 2b) are on the rotation axis, which might not be true due to the fact that the kink 144 arrangement within a rod is random and 3D in nature. Error (5) 
